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vue to the complexity of traditional one- and two-patch
techniques for the repair of complete atrioventricular
anal defects, we devised a modified single patch technique
hat avoids the use of any ventricular septal patch material
nd greatly simplifies the repair. The leaflets are sutured to
he crest of the septum directly, thus closing the ventricular
ommunication and creating a large atrial septal defect to be
losed by pericardial patch. We always close the cleft in the
eo-mitral valve.
This technique appears to preserve mitral valve function
hich is the best predictor of outcome and long term mor-
idity. We have not seen any significant left ventricular out-
ow tract obstruction.
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oi:10.1053/j.optechstcvs.2004.07.003This technique has been exclusively used in 88 cases by
wo of the surgeons in our unit since 1995.
urgical Technique
ccess is gained through a routine midline sternotomy. The
hymus is removed for access if necessary. The pericardium is
henmobilized from its pleural attachment so that a generous
atch of autologous pericardium can be harvested. The patch
s secured in each corner by a 2/0 silk stay suture to allow easy
andling. The harvested pericardium is temporarily stored in
ormal saline solution, no glutaraldehyde preservation is
sed. The patient is fully heparinized in preparation for car-
iopulmonary bypass and at this time the preoperative trans-
sophageal echocardiogram is reviewed. The common atrio-
entricular valve is assessed carefully for comparison with
ostrepair function.
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234 A. Clark, G.R. Nunn, and I.A. NicholsonFigure 1 Continuous cardiopulmonary bypass through aortic and bicaval cannulae with cooling to 25°C is used. The
right atrial appendage is cannulated for SVC access as this provides good retraction of the atria during the case. Cold
antegrade blood cardioplegia is given at 20 minute intervals, supplemented by topical cold saline solution at the time
of cardioplegia delivery. Access is through a standard right atriotomy. The common AV valve, atrial and ventricular
defects are inspected. The valve leaflets are handled with fine forceps to determine their septal (if any) attachments, and
extent of VSD behind the leaflets. In our experience, the VSD behind the inferior bridging leaflet often hasmore chordae
crossing it, and care must be taken here to avoid residual defects. A line is then determined to divide the common valve
effectively into two equal components. We do not find it necessary to float the valve with saline to determine this.
The simplified single patch repair 235Figure 2 Repairing the ventricular septal component. The ventricular component of the defect is closed by directly
suturing the common atrioventricular valve to the right side of the crest of the ventricular septum. Interrupted 5/0
polyester suture (Tevdek, Deknatel Inc, Fall River, MA) with Teflon pledgets are placed on the right ventricular aspect
of the ventricular septal crest (figure). Care is taken to avoid potential conduction tissue. These sutures are then passed
through the anterosuperior and posteroinferior common bridging leaflets to partition the valve essentially into equal
right and left components along the line of division determined in Fig. 1. This usually corresponds to the point where
the leaflets naturally abut the crest of the interventricular septum. Valve cords that cross the septal defect, from one
ventricular chamber to the other, are sutured down with the leaflet (see figure), effectively “sandwiching” them to the
septum with the leaflet tissue in front. It therefore simplifies this part of the repair in our hands.
236 A. Clark, G.R. Nunn, and I.A. NicholsonFigure 3 The sutures are subsequently passed through the leading edge of the pericardial patch and then a Dacron strip
(figure). No attempt is made to “gain” leaflet tissue for the mitral component. The Dacron strip is measured to be
approximately 80% of the length of exposed interventricular septal crest. This Dacron strip acts as both a support for
the suture line, as well as a form of annuloplasty for the mitral valve, to bring the anterosuperior and posteroinferior
leaflet components closer together and increase the area of their central coaptation. The sutures are then tied, closing
the ventricular component of the defect by approximating the atrioventricular leaflet tissue to the ventricular septal
crest.
The simplified single patch repair 237Figure 4 Repairing the mitral cleft. The patch is now anchored to the leaflet lying on its atrial side, and also subsequently
to the right side of the crest of the ventricular septum. The patch is displaced anteriorly with stay sutures to view the
mitral component of the common AV valve. The interrupted suture that effectively joins the anterosuperior and
posteroinferior bridging leaflets in the previous step is kept long with the needles intact. This suture is then passed
down through the patch at valve leaflet and is then used to close the valve cleft in a continuous two layer fashion.
Alternatively the cleft can be closed with interrupted 5/0 polypropylene (Prolene, Ethicon Inc, Somerville, NJ) sutures
(authors preference). A 7/0 polypropylene stay suture is placed at the point of the first papillary muscle-derived chordal
support of the cleft and placed on tension. This facilitates apposition of the 2 leaflet components and allows accurate
apposition with suture repair as well as preventing a purse-string-like effect when the continuous suture technique is
used. Care is taken to ensure full thickness bites are taken on the valve tissue. The valve is now tested by insufflating the
left ventricle with saline solution to check for valve competence. Simple suture annuloplasty is performed posteriorly
to improve competency of the valve if necessary.
SB
t
r
a
m
1
o
(
p
fi
n
w
o
on.
238 A. Clark, G.R. Nunn, and I.A. Nicholsonummary
etween May 1995 and November 2003, 88 consecutive pa-
ients referred to 2 consultant cardiac surgeons (GN and IN) for
epair of complete AVSDhad this technique used. Themean age
t operationwas 8.3months (median 3.3months, range 1 to 40
onths). Themeanweight at operationwas 5.7 kg (range 2.3 to
6.8). Down syndrome was present in 63 patients (71.6%).
Figure 5 Repair of the atrial septal component. The peri
defect. A continuous 7/0 prolene suture is begun o
posteroinferior leaflet. The suture line is continued i
atrial wall before heading toward and extending into th
taken in the mouth of the coronary sinus. The aim o
Koch (containing the AV node) and secondly to allow
line then proceeds across and around the rim of the p
anterosuperior leaflet annulus and carried around th
heart is now de-aired and the cross clamp is removed
suture during rewarming with the heart beating and
atrial and ventricular pacing wires are routinely place
erative transesophageal echocardiography at this poin
modified ultrafiltration is performed before cannulatiThe size of the ventricular septal defect was graded on pre- pperative echocardiography by cardiology review as restrictive
14 patients), moderate (21 patients), or large (47 patients). All
atients had the described technique performed with no modi-
cations, regardless of the size of the ventricular component.
Nine patients had associated tetralogy of Fallot or pulmo-
ary atresia anatomy. These patients were all initially treated
ith modified Blalock Taussig GoreTex shunts. Later repair
f tetralogy (2 patients) or construction of RV-PA conduit (7
l patch is now used to close the remaining atrial septal
inferior portion of the patch at the annulus of the
ly staying in fibrous valve tissue until well onto the
th of the coronary sinus (see figure). Sutures are then
escribed suture line is firstly to avoid the triangle of
ronary sinus to drain to the right atrium. The suture
atrial septal defect. A second suture is started at the
um defect to complete the atrial defect closure. The
e right atrium closed in two layers with a 6/0 prolene
iring point on the ascending aorta. A left atrial line,
ce 1998, we routinely assess the repair with intraop-
ng weaning of cardiopulmonary bypass. A period ofcardia
n the
nferior
e mou
f the d
the co
rimum
e prim
and th
a de-a
d. Sin
t duriatients) at the time of AVSD repair was performed.
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The simplified single patch repair 239Four patients had pulmonary artery banding due to small
ize and later had debanding and complete AVSD repair.
There were 3 early deaths (3.4%). All 3 had other associ-
ted surgery at the time of AVSD repair (1 tetralogy repair, 1
V-PA conduit for pulmonary atresia, and one aortic and
ulmonary valvotomy for aortic stenosis and pulmonary ste-
osis).
Of the survivors, post procedure echocardiography re-
ealed mild or less mitral regurgitation in 73 patients (86%),
oderate regurgitation in 7 (8%), and severe in 1 patient.
ollow-up was performed on 78 of the 85 survivors at a
edian of 30 months (mean 36 months, range 0 to 97
onths). Two patients required mitral valve replacement s2.5%). One of these patients had severe and one moderate
itral regurgitation recorded at initial post AVSD repair
chocardiography. Of the remaining patients, 73 had mild or
ess mitral regurgitation (93.5%) and 3 had moderate regur-
itation (4%).
In general, this technique has lead to reduced cross clamp
imes and overall bypass time in our hands. It effectively
liminates an extra suture line used in other techniques. We
ave had goodmitral valve function postoperatively and have
ot seen significant left ventricular outflow tract obstruction
espite our initial theoretical concerns. We have applied this
implified technique to all of our AVSD patients regardless of
ize of ventricular defect.
